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A field study was performed to determine early indicators or symptoms of troubled information systems development (ISD) 
projects.  The purpose is to identify, define, and prioritize these indicators into factors to allow managers to improve, 
measure, or take corrective action on projects that are in trouble or may be heading for trouble.  The study is significant for 
business managers and ISD project managers dealing with the project management process as well as to IS researchers 
attempting to better understand the ISD process. The output includes a comprehensive set of early indicators for troubled 
projects, a ranked list of potential early indicator factors, and a proposed framework for further study of these early 
indicators. Preliminary results indicate several symptoms that are common across the groups that were used. 
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INTRODUCTION 
Information systems development and implementation projects continue to represent major capital investments for most 
organizations. Ensuring that these projects are successful is often a challenging task and many projects continue to be 
delivered behind schedule, over-budget, or not to correct specifications. Troubled projects have been defined as those that are 
30% over schedule or 30% over budget and having an end product that does not meet the users’ specifications (Whittaker, 
1999).  Several researchers have identified issues surrounding troubled projects including runaway projects (Glass, 1998), de-
escalating commitment to projects (Keil and Robey, 1999), habitual trouble in software development (Tarek and Madnick, 
1990), getting projects back on track (Partlow and Wynes, 2002), and saving troubled projects (Feldman, 2001).  Despite this 
attention from researchers, it is still difficult to know when a project is heading for trouble.   
A field study was performed to determine early indicators or symptoms of troubled information systems development (ISD) 
projects.  The purpose is to identify, define, and prioritize these indicators into factors to allow managers to improve, 
measure, or take corrective action on projects that are in trouble or may be heading for trouble.  The study is significant for 
business managers and ISD project managers dealing with the project management process as well as to IS researchers 
attempting to better understand the ISD process. 
METHOD 
The field study consisted of a series of focus groups. There were four focus groups, the first was used as a “pre-test” of the 
data gathering method and to establish some baseline constructs. Each group met for approximately two hours.  The protocol 
followed for the focus groups was as follows: 
Step 1: The facilitator made general introductions of the participants, explained the purpose of the study and the 
meeting, gave some definitions to be used by the subjects, explained the nominal group process to be performed, and 
introduced the question to be answered by the subjects. A definition of a troubled project was given as "one that is 
over-budget, behind schedule, or not meeting requirements."  The question presented to the groups was stated as: 
"What are the early indicators (or symptoms) that a project may be in trouble or headed for trouble?" 
Step 2: Each subject was then asked to silently generate as many of these indicators as possible. 
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Step 3: After 15 minutes the facilitator began to write the indicators on a white board or flip charts for all the 
participants to view.  The indicators were elicited from the participants in a round-robin fashion until all the 
participants' indicators had been listed. Only questions related to clarifying the indicators being listed were allowed 
and no discussion of the merits or importance of the indicators was allowed. The participants were encouraged to 
add to their lists during this step. 
Step 4: After all of the indicators were listed, discussion of the indicators for clarification of the items and 
distinction from one another was allowed.  Again, discussion of the relative merits or importance of the indicators 
was discouraged. 
Step 5: Each participant was asked to rank the top ten indicators in order of importance as an indicator of trouble for 
an IT project. The participants were also asked to fill out a questionnaire for demographic data. Groups II-IV were 
also asked to rank the trouble project factors identified by Group I 
Group I consisted of five subjects.  All the subjects were at the time of the focus group employed as instructors for a large 
mid-western university and had significant (> 5 years each) experience as IT consultants for information services 
organizations.  Group II consisted of five subjects all of whom worked in the IT department of a large financial services firm 
and have acted as the project manager for IT projects for a minimum of six years (average = 8.4 years).  Group III consisted 
of six subjects from the same IT department as Group II.  These subjects had at least 3 years of IT project management 
experience and averaged 10.1 years of IT project management experience.  Group IV consisted of four subjects from two 
separate organizations, one a large information services firm and the other a major telecommunications firm.  These subjects 
had an average of 4 years of IT project management experience. 
The question put to the focus groups was “What are the early indicators or symptoms that an ISD project is in trouble or may 
be heading for trouble?”  The subjects were asked to generate ideas concerning the early indicators of ISD project trouble, to 
discuss and help define these items, and to rank a set of factors with regard to their relative importance in recognizing project 
trouble. The output included a list of indicators from each participant, a master list of indicators for the group, and a ranked 
list of the factors from each participant. 
RESULTS 
The results of the field study will presented as follows: a general discussion of the focus group outputs is given, then a 
discussion of the relative importance of the early indicator factors is undertaken based on the participants’ rankings of the 
potential factors and other input from them, lastly a discussion of the early indicators identified is given within the framework 
of the potential factors.   
Focus Group Outputs 
The four focus groups yielded a total of 157 separate potential early indicators to project trouble, the groups identified 39, 51, 
43, and 24 indicators respectively.  After review, 49 of the indicators were considered duplicates leaving 108 unique early 
indicators.  Of the 108 unique indicators identified, only 7 of these were identified by all four of the groups, 9 were identified 
by three of the four groups, 22 were identified by two of the four groups, and 70 were identified by only one of the four 
groups. 
Based on the results from Group 1 and using prior research as a guide, a set of potential logical factors that would be 
comprised of related early indicators was proposed. This set of trouble project factors was determined by having independent 
judges (the researchers and colleagues) assign each of the indicators identified to a category.  The researchers then finalized 
these categories collaboratively.  This set included nine factors: Client related indicators, indicators related to the project’s 
Goal, indicators related to the Stakeholders of the project, indicators related to the project characteristics, indicators related to 
communications issues, indicators related to the project management of the project, team-oriented indicators, task-oriented 
indicators, and indicators related to meetings.  The participants in the remaining three groups were then asked to rank these 
factors in order of their importance in recognizing that a project may be in trouble. 
Group Rankings of Potential Factors 
In addition to generating the set of early indicators, each group member (in Groups 2-4) was asked to rank a set of potential 
early indicator factors that could be used to classify the early indicators generated.  This list of factors was created by 
evaluating the results of the pilot group and using prior research. The average rankings for each group and the overall ranking 
for all the participants is given in Table 1 (1-Most important). As can be seen from the table, overall the client related early 
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indicators were considered more important more often than the other factors.  Also, it appears that the meeting related early 
indicators were not considered as important overall. 
 
Factor G2 G3 G4 Overall 
Client 2.6 4.0 3.3 3.3 
Goal Problems 3.8 4.2 2.3 3.5 
Stakeholder 4.6 5.5 1.3 4.1 
Project 3.6 5.2 4.3 4.4 
Communications 3.8 3.7 6.3 4.4 
Project Management 5.6 4.7 6.0 5.3 
Team 6.0 5.2 7.8 6.1 
Task 7.6 5.5 5.8 6.3 
Meeting 7.4 7.2 8.3 7.5 
Table 1. Overall Ranking of Early Indicator Factors 
Classifying the Early Indicators 
Using the potential factors created from the pilot focus group and prior research, each early indicator identified was classified 
into one of the factor categories.  In performing this analysis, it became clear that all of the early indicators did not fit into the 
set of potential factors.  Therefore, several additional factor categories were created (Management, Process, and Project 
Portfolio) to accommodate this result and two of the factors (client and stakeholder) were collapsed. Each of the factor 
categories and the early indicators assigned are presented and discussed below. 
Client/Stakeholder Early Indicators 
Table 2 presents the early indicators that were assigned to the Client/Stakeholder factor.  The Client/Stakeholder factor is 
meant to capture those early indicators to troubled projects that are dependent upon or driven by the project client or other 
stakeholders.  This excludes members of the IS department or project team members.  None of these indicators were 
identified by all of the four groups and only one was identified by three groups. 
 I II III IV 
Loss or lack of project sponsorship.     
Sponsor demands end date before scope and schedule are set.     
Efforts to redefine project.     
Poorly defined requirements – sponsor continually adding 
requirements (scope creep). 
    
Different user groups communicate different points of view – adding 
to the complexity of the project. 
    
Lack of subject matter expert or user involvement.     
Lack of commitment by major stakeholders.     
Client informs that project is in trouble.     
Client does not understand their needs.     
Sponsor does not want to meet with you (team members).     
Unrealistic stakeholder expectations.     
Lack of willingness to compromise     
Table 2. Client/Stakeholder Early Indicators 
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Team Early Indicators 
Table 4 presents the early indicators identified that were assigned to the Team factor.  These indicators represent 
characteristics of the team or team behaviors.  Four of these indicators were identified by all four of the groups and an 
additional two were identified by three of the groups. 
 
 I II III IV 
Team fighting.     
High team turnover.     
Lack of communication on team.     
Resources dragging their feet on tasks – hoping they will go away.     
Lack of critical skills.     
Lack of team buy-in.     
Different levels of expertise within the team – communication 
problems. 
    
Stress.     
Adding new resources.     
Depletion of resources (allocation to other projects).     
Morale.     
Team does not understand requirements.     
Lack of willingness to compromise     
Table 4. Team Early Indicators 
 
Task Early Indicators 
Table 5 presents the early indicators that were assigned to the Task factor.  These indicators were associated with specific 
tasks that need to be performed during software development or implementation.  As can be seen from the table, one of these 
indicators “consistent levels of overtime” was identified by all four groups. 
 I II III IV 
Limited, or lack of, documentation – not documenting tasks 
completed or technical specifics. 
    
Consistent levels of overtime.     
Design problems discovered during code review.     
WBS (work breakdown structure) not assigned     
Major defects identified during the inspection – changes in the 
requirements or solution. 
    
High amount of rework or defects.     
Training deferred or postponed.     
Table 5. Task Early Indicators 
 
Project Early Indicators 
Table 6 presents the indicators assigned to the Project factor.  These indicators are properties or characteristics of the specific 
project undertaken. None of these indicators were selected by all four groups. 
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 I II III IV 
Over allocation of resources, more work than a person can do.     
Constantly changing scope.     
Lack of budget. People, time, and materials for the project.     
Failing to use any methodology – team is not following the method 
or sponsor is not. 
    
New technology unfamiliar.     
Risk mitigation – delayed until end of the project (all major risks 
appear at the end of the project). 
    
Scope is too large, indicator of size of project.     
High CPI (cost/performance index).  The costs higher than benefits.     
Lack of budget for training     
Team feels lack of ownership.     
Lack of project value.     
Budget unknown.     
Table 6. Project Early Indicators 
 
Project Management Early Indicators 
Table 7 presents the early indicators assigned to the Project Management factor.  A total of 21 project management indicators 
were identified with one of these identified by all four groups. 
 I II III IV 
Project status not known – poor status report meetings.     
Schedule slippages – critical path.     
Poor change management.     
Schedule of work not defined – poorly defined schedule.     
Revisiting issues that you thought were closed (if requirement not 
addressed or if addressed and keeps recurring DH) 
    
Milestones are not met.     
Difficulty in assessing the impact of change requests.     
Variance of time estimates (high or low).     
Constantly behind schedule.     
Deliverables are not met on schedule.     
Risks not identified.     
Poor estimates.     
No one to take ownership of issues.     
Lack of leadership initiatives.     
Late PM engagements.     
Key risk issues not addressed.     
Not able to define team resources up front.     
Poor management of outsourced resources.     
Wrong product or deliverable     
Expenditures are overbudget.     
Multitasking of resources.     
Table 7. Project Management Early Indicators 
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Due to space limitations for research-in-progress papers the tables for Goal-Related, Communication-Related, Process-
Related, Project Portfolio-Related, Meeting-Related and Management-Related Early Indicators are not included.  These will 
be presented at the conference and the full paper is available from the authors. 
CONCLUSION 
This research is the first phase in a larger project investigating causes of IS development project failure.  The study resulted 
in a large set of potential symptoms or indicators of trouble in IS development that may assist project managers in 
indentifying trouble early allowing corrective action to be taken. 
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